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(57)Abstract 

PROBLEM TO BE SOLVED: To eliminate any unnecessary formation left 
behind on the peripheral part or the like of a patterned film which is 
cleaned by dry etching by using a resist pattern for lift-off as a mask 
SOLUTION: A pattern forming method forms a resist pattern for lift-off 
on a first film constituted of a plurality of layers 23-28 which are formed , t ^ 

on a substrate 101. The first film is subjected to patterning by dry etching * ^:#-!>^>:^ 
by using the resist pattern as a mask. After that a second film 30 is * 

formed in the state that the resist pattern exists on the first film. A f ^^^ ^^^ r ~^ r: *-^-^^ " " " ' 

substrate 101 in this state is etched. This etching stage includes a stage ^^/^ ^^.i^v^- 

wherein the incident angle of etching particles is set at least 60° and at v , : Sfc ^'^i:^ & 
most 90° with respect to thi 
and dry etching is performed. 



most 90° with respect to the normal line direction of the substrate 101, 11 
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SSlEft S/aiBlgPir t , »BU7h*7ll/?Xhrti'->«l»ST«:iKJ:0. WE 
m 2 ©MOWED 7 F^7II/-7X h/*^->±©»»ftPfc4"r*l»SRI»i» iffiHi 
R pg © & tc > tt!m&^o^Mi-^^MM^^y^>if1r^xy^yifW:^t, W 
Ei"vf >^SI8tt> HSS6<)(ci777^-S:Jg^U^V i X«v5 1 >^igt^$ffl^, W E S # 30 
©WE-73©Hffl | J(c*frsitrEx<y5 1 >^Sc?©ife§A»^aSr, WEg#©WE-:?J 

©iS©ffii!i*l^tC^LT6 0- W±9 0* ElTlcStlT. F Xy ? > f *lf 5 ftK 
[ 0 0 2 2 ] 

£©«l©ft«K:J:ntf, ^E/W-X>^gpg©H5^X7 5 1 >^©l^t, U 7 h * 7 

mv *s 7s v a ? - y v>7 > - * v nfcttMs-*-*ttE*i©it±©«*fc. 

jBtfSti*. Sfc. tfr E £ « ft Br * v>T. IHES#t*ii:ttE*2 0»o-**«*5 
± ** * . t It *» o T , WE«tt»ftRtf^©x^©WEfg2©K©*9±tf$^S>&3B 
A ft ** , ttEI»*R*®ttK, U7h*7«W5»^h/^->©7>^-*yh«t«a 
T£WEffil©BI±®fS«K> f s!i$tl5ui!:a^. U U ft *» 6 . tt E ft 1 © IB £ 40 
ititf, WEXy^^^ftPlOWEF^-rxyT-^^jPfTfcn*©"?, WE»J&ft# ? Pfc£ 

xtttts*n*.-a*. wex * 5 1 > ;?ftP&©WE h* 7 < x ? > 7*te. sfi©is (fid 

E»fi)t**«K»*Xtt«6Sti*a*) Irxtf in. 
[ 0 0 2 3 ] 

WEXyf->^&ffi©WEK7<Xy?->#£WEAS*fc&Kft£l'TfT'5;i£:T, WE 

j? tt j t v» 5 . ) *«ii)5:t:i)j , T*5:t«', t.fc vmmzntz. 

M©sf?tt (ftt tst, dbSpsspa^-r-s^fifkE^) ^sss«>t)©t#A5n*. w 
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tt . ttjE^j£$©l&*Xte&$©aftttrt*<£<ft*. n © * , ttE»Jfctt*+#s:i*& 
f ntst, atrE8i©iiSt©xy^>$ r *'ba>ft0*£<»t*.Tb£^» ttriE^ioK 

tt . ttE»Jfctt©l*5&Xttfc*©a!iRtt**aft£fc#"C**©T, ^©ck^ft^ilS^te 
tCftu, ttE»J«*©l*£Xttffi*©B&tt«J:9fflJt3ttftfc*fctt. *liyf> 

!fH<, 80 - H190' ttTCRStScitfiDfftK. 8 5* H190" & T 

[ 0 0 2 4 ] 10 

t:5T, ff(ESS§l©MtC:i3V>T/itrEXy^>£ r a|!gte > fl * tf , ft(EA&:fS«£6 
0' H190" fit T t « 3t U fc F 5 -f X y ^ > if ©■» X tt tt K . *KWfc*7X*-£® 
j£bftV>Xy^>^&?£J8^T^©Xy^>^&^©A»SfSftffi©8g (KAtf, B& 
o° ) i:SStfc ^'5^'I7f>^^^^T^)i^^ ^o«^T'$)oTfe. M E x y 9- > 

vmms-frt LT©ttrE#j**©ifc£xttffi«©aJRtttt. t&KAStaaft o • \z®.%.l 

£F5'fx-.y3 i ># , ©*ftfT"5«'&K:Jt'<T, iS£ft. 
[ 0 0 2 5 ] 

ft * . IIE*i©tt©«±Ji#£BliT*0£©&MS#JEfcKfl:SnTV»*«fcfc4JV> 
T . 3tt&JRJI©SiEKfl:0t&Nt£T«ftKft*&S**. ttExyy>ifftKl;:J:r>Ttfr 

[ 0 0 2 6 ] 

*»W©»2©**fc ttENli ©&*£&» T. IEiyf> 

^SfCDllEH7'f i-yf >^li. He, Ne> A r . K rStf X e*6ft5BJ:!lltf 

T * * . 
[ 0 0 2 7 ] 

£ © IS 2 © Jg & > I* E X y 9 y 9 ft K © ft E F 5 f X y 9= > ^ © * # M ft * If it t» © T 
<& ft . tisife. «TEJBl©««lTtt. HEFHivf & T L =b d © #1 Id fg £ 

[ 0 0 2 8 ] 30 
*RE©S63©B«fc.fcft/t — *©fflfflfcj*BlsnfclJi£t± 

6 ft ft $ 1 © M ± C . l J7ht7flVyXFA^->«Ut5 l J7Ft7|l/y^F 
X9->l»tiLWtK t. IttE'J 7 Y*7 h/^->4?7,7i:UFHl7f > 

i^Sff^uilciD. «rEflSi©K*^^-x>f1"5/t^-x>yaBt. tt E A * - 
x>^apg©^tc. at E U 7 h * 7 « 1/ 5? X h /t * - > # It E 8 1 © K ± # SEt" ft tt IB 
T. tftEafr©l9E-7j©®#Jlc. lg&±*>5ftftiB\2©fll*jatflt'r*J5!cJltaNfd:, t& 
E "J 7 h*7ffll/?7 h/t^->ft^*1-ftcii:tci0, KfEIS2©K©HrE , J7 F * 7 
»US>Xh^^->±©«»*|IU*"r*IH*«:Pii. WEPfcSft»©fcfc. fltE£tt©Jtr 
S-J©M$i7?>^t5i7? : >^SBt. * * A . KIEiyf >ya«ftt. # X 
*7X*-^*>K-AK:.J:«F7<Xy?>y*fT3fttt£ < &tr s b©T*ft. 40 

[ 0 0 2 9 ] 

H ©* 3 ©IB* tc «fc n«. KfB-JB 1 ©««tB*C MEB f**»R *'©±^©»EJS 

2©m©*D±tf**>&fc«#jata*«, ttEi^5&ai^©^ic> y7ht7si/-/^h;^ 
->©7>^-*yh*t:«arftitEfiii©ii±©fi*c. ^BK^nft^ticftft. u 

* U ft *t 6 . ttEJS3©**fc:J:tttf, KrEx-y5 L >^aPiT^X^77.^-'f^>t*- 

a \z i ft f 7 -f x ' y > 9 # ff b n ft © t . tt e w j3£**»»axtt«6*nft. -f ft b *> 

. ^X77X^-^*>f-i»$fflH5t, *5X*-*«*«Kff£Ufc»l;:. 9v7,$ 
-ft«^TftM^X«7J^lC«tft^^«^^aiC«tO^KJS^Xt±7i-^lr«S«S®lcip 

frfta»«jsjt»3fi«4Uftfc*. ¥SMfflfc«k9HrEJBJStt#l$£Xte«S£ftft. # * 
f 7X^--f^- > f-AOAItftSii, ^icfES$tift ! b©Tttft<. *. tf . ft E S * so 
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i:iyf>na^it, jtEjiiioisffiaoaiivf >ft4:ifeUftT»s 

o 

[ 0 0 3 0 ] 

t:5T, *BK3©*fl|IC*V>T, WEXy^>*ftl*tt. 01 A tf . ttlE#7.?77* 
X y ^ > ? tt* £ 8 ^ T * © X y ? > ^ tt ? © A It ft £ * £ © £ * "< 09 A « . * 0 ' ) 

fcMUfcHJ-fxy^yfcfc^TrfcJ:^. n © « -e & o t <fe\ «rExy5 1 >^a:Hi 
£fciLT©WE#£tt©l*£Xttft*®»iKtt«- ^77*-£Mb&i>X";/5P>? 10 

us * * . 
[ 0 0 3 1 ] 

-/tttOKBJBttSfc^'b©"?**. 
[ 0 0 3 2 ] 

£©«4©«*«, 'J7ht7^y7F/t?->©iIfPW«^tffcfe®T^ 
S. %ofcfe. It Eft 1 75SSf§ 3 ©**Ttt, 'j7ht7fl^7^Wt?->ffliIltt 

[ 0 0 3 3 ] 

*»W©»5©fi*fcJ:a ttE«1755*4©l»rn^©»*C* 
V» T , |trEXy5 t >^aM©WEH9-fXy?>yj4. ltlES#£liSEft$<!:B&¥fT£«l 

@otiites-a'^* t e>fi 1 -5fe©T.&5. 

[ 0 0 3 4 ] 

^©S5©ffi«lC=kn«. a^tfSa^fcJFff&ailDCIlliEU&tfSFS-rxy^:^ 
3ti5. lfc*SoT, MCi 1 Rtfft 2 ©Ji«© J: "3 icHHttt 9 5 U ft V» 

lyf>^ST6)|l»iiftT*5Tti. ftJE^fi£ i feC^bTa^©*lPl*^X^5 i >^ 
*i ^ # US fc -i> © , «-*©5Jiei©l8K:»j«snfc«rE»J«**S!i*A<«6ri:i*«T* 
*. *> t> £ *>. «rE*lR«IB2©lB«t*V>T, ttE*171S*2©fi*TJ4. A tf 30 

j5r£©#ffl©flnc#rt3nfc*&E#j«tt£i*S'**'fc5fc«£K:tt. s#siates-ii-s;i 
t & < , «Atf««ttfc»»***Tt>J:v». fc . |&E*3©«*©«fc-5fc*7X*- 

^ * > t* - a £ $ v> 3 * £ k « . as#s@iEs-e-&<T'b. a*©:*ifa©ffli;:»j*aftfc 
«TEWj«*sJt*wja*fi<«6-rc:t35 1 T€rs. 0 ife * *#*n*s*Tt>Av». 

[ 0 0 3 5 ] 

*RH©*6©»«lcJ:* /I US E H 1 7J£85©^-fn *>©««!=:* 

V* T , ttEIS2©K#l6IHi£'&trt>©-C»*. 
[ 0 0 3 6 ] 

H©ffS6©««tt, «rK*2©«©JI#«ft»»ffct>©T?**. %> -3 t % . mf E iff 1 75 5 
JR 5 © |g « t tt , Itr E SS 2 © it tt . j&TU'bc:©«fclSJESn5 , b©Ttt»v». A « . 40 
WE«2©«tt£«li*-^TV»T*>J:V».. MEt6*Ji©1*»fcl'Ttt. A1 2 0 

3 ^ S i O , fc £ £ ¥ tf .* Z. t W T * * 3d* . Hfl^lCfBS^tlSfeTli&Vi. 
[ 0 0 3 7 ] 

#»Hi©JS7©lB«KJ:*/< tt.E«i75S»6©v»rn*»©««fc* 
1>T, tJEHl ©K©S9Ea# £ ft * * t> ©T ft 5 . 

[ 0 0 3 8 ] 

:o|7©i«B, iW E ft 1 ©Jl!t©*#:ttt «*>£»«©■©*#«** »7fc."b©T»5 
#. WEft 1 75S* 6 ©«*TMJ, WE*l©*tt. * r U % t © #1 C Rfi S tl * t> © IT 
14 fc l> . 

[ 0 0 3 9 ] 50 
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f n^©lii:i5^?->if!E*S^t*, ttr E SIS 1 © BUS > ttEttftftft$iXJI$& 

«t5i«i®no'>a< 1 1> n e sft- ts§t)S»«oi)Si^^ot©Tfc5. 

[ 0 0 4 0 ] 

tt*2®«jS«#*£i:«<T#«. 

[ 0 0 4 1 ] 10 
gl © fij £ O V> T Itt WT * . M»tt3»»lfcttftSM0a»©ttE#&*l«CJ:* 
M IS WP fc < fc K> iaftttil»** : FOllJlfilli)S»!J , **tS. © fc © . » E A « & 
ft»*H5'«<8iSfil(t81**?C^S**S< tit. MR#tO*ft1'A> F © K fi 

o 

[ 0 0 4 2 ] 

'us 2 <dw&\z-3\>*xhwt s . «jfi-r*«9©**«Dj:5ici(rEiii2©i)i3&taK«»ji* 

£ t* £ . BKM»»©a«*tt»**±^©*B±#B»#*6«ft*;itfcfc*. t 
ifi r> T , «Kll»I*60/H77affi<J:!)^<7>J-ii:A5. ZOtztb . BESS 
SHI:^£0£^<a»£tf&*Si^©^ft£/h$<LT i fe, l;H7XStai:7U-l 20 

!1 £ # T # -5 £ lr» 5 fiJ jA tf» # S tl * . 
[ 0 0 4 3 ] 

£ tr t> © t h a . 

[ 0 0 4 4 ] 

s . 

[ 0 0 4 5 ] 30 

* ?£ E © K! 1 0©II&Kcfc5aMtf&£SSlT©§Sj£7Jfttt. ttE«8Xtt9©i8«fc* 

^ T , fffffiaiaigiriSoSSl^te. WE«atttt»*li©#»«*tK:-t©l*Bi£«&*fift& 

[ 0 0 4 6 ] 

nossi <>©«*«. **wK.t3«a:£ft£. cp.pwjfioaajastaasR^osit* 

ft C X ffl t fc 01 * $ tf fc "b © t- * a . 
[ 0 0 4 7 ] 

* 5S W © IfS l i©li*K:«ksai5Jfl;St»S* : J : ©«iS:&ffift. tfr E ff 1 oalltDHT 
. ftlEa^iSJri^l^JIte. 7 y-lt, f£ 7 U - S © - # © ® « «C ^ j£ £ *l £: h > * ^ A* 
'J7»XW:#a&&Hlf£. ttBh>**/tiJ7IXttttE#8tt4II®*E7U-l 40 

tttK»©«K:#tf*nfcif> Hit. it e tf > h m © ta e f > * jv n u 7 1 x \t Kr e # 

ate&Ml£ttR»©ttK#J£*ttfcfcr>at*£tr'b0T*4. 1 " 

[ 0 0 4 8 ] 

£ O |g 1 1 © ji « tt , *X«ICJ:4«fiaSft. TMR^fXIiCPPiiS^OGMR 
*^©«Jft*ftlCjBfflbfc«*#»ffc , b©T**. 
[ 0 0 4 9 ] 

* % W © g 1 20»«fcJ:*a««tt»*«*©«ifi#fttt.'WE»8XH:9 © <§ « IC £ 
HT. StE5S^J6fii^*^^«. *rEailttttt3&*a©*3»**i::*©JBIE £ BS * ¥ fr £ 

**©'j-f HE-aau-Fis. w e a » « « a* 

*®©|frES#tttSW<WC*St»Tt(lEI9EiSiaffiftSa*IB© — W±*TS«E1"*^-A 50 
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[ 0 0 5 0 ] 

zom i 2 © & at i* . *^BjiCctssjfi^ss> l o ■L®fe<Dm%.is.&i®%m=?<DMmJ5 

ftfc«fflLfcflH£*tffc'b©T**. 
[ 0 0 5 1 ] 

* % BJ © ffl 1 3©ffi«KJ:*»ft^3'FO»Jfi*jStt, S#©-#©S#J 
jl[fiia»»l6tt 5«&£M3<lSI* ; P£«S*.fc&&Ay FfflBI*ST*5T. It E 35 

[ 0 0 5 2 ] 

:o*i 30l«tJ:ntf. tte*8©»«K:lltTllWUfc*l©«jil[Iktf/Xtt*2 10 

[ 0 0 5 3 ] 
[ 0 0 5 4 ] 

*»«0»1 5 0iii:J:4i*Af KC8fi*ftB. «TE»S13XttS514©ffi«K::B 20 
[ 0 0 5 5 ] 

ttEJR 1 4©M^ttWE**- = >*ftKKi:0**tttta** : F©A-f h:frft©-#ffl 

©««a««jt£n*0i***ffc , b©T*D, mcxi 5©a*tttte/**- = >^*Pifc 

. 49 II . WE/15'-->^©PiK:±0. ««»«»***© A -f h^rRl©-*«©*8»& 
0C««fitt8&**?©h7v?«*fo©iflffl©**©£Ta», WWfc3lS**lT'b*V». 

sfc> «na«ftjs«»*»^©^-f h^isi©-*fflosgg|5^a^-r^fc©©A^-->^ 

IkPSifetf fc£nfc9ltr«< ItEaaSSta** 1 ?- © h y y 9 H 30 

*raow«©sBW*a3t-rafc»©^^-r:>yftBSfer;fc^nfc9i#i«<riE«ia»Rtf 

|& £ & H £ £ . giJ^tC^Vi, cne.©©l^r©^tc, lg©H7-fx<>^>^-C. V y y 2 

«;frfl©*fttf/w h^ifi]©<iitc-?-ti^n^BX$nfcttiE^fiX^s:. -jguxi&SLTt) 

[ 0 0 5 6 ] 

* » W © JB 1 6 0i|tJ:4A?F*7A>5'a>7t>^ 1 Jtt. It E % 1 3 75 M £5 1 5 
©V»rn*»©li*fcJ:-6»Jfi*SfcJ:08jfi*^fcKft^5' ^« t* » * a y F # & SB 8B 

ttittcfisfcsftiteaa^v H*s»-r*u-^^>->a>t, s«Afcfe©T»*. 

[ 0 0 5 7 ] 

£ © 1 6 © M IC =k tl « . It E IB 1 3 7b S Iff 1 5©V»-ftl*©il«CJ:4«jt*jSK:± 40 
[ 0 0 5 8 ] 

* K H © JR 1 7©<§1£[cJ;£a^T^*£gBte. It E IK l 6©tt«Ci4Ay K^^^ 
[ 0 0 5 9 ] 

7©ti*ifc.kntf. It E JS 1 4©ffi«fc.fc*'\y HtX^>va >7t>/'J# 
[ 0 0 6 0 ] 50 
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[ 0 0 6 1 ] 

[JR 1 (DgMVBM] 

[ 0 0 6 2 ] 

El 1 tt , * % 9! <Z> ft 1 0*iO»fiCJ:St*A9 F « ift # tt «fc ORISftilftAy 
HS:«SW»C^-r«B&^ : lEIT$.-2). 0 2 li . HlC«fa*^»H©TMR*T2Rtf 
UfBl*fll*^ SOi^tiaMCStt^KIHT**. 0 3tt, H 2 «f O A — .A 10 

H5tt, HStOTMRJll^atfififcJIClt^UjfcJtfcBT**. SjBSgafcTifc* 
. Hl7S5H5KjRTJ:3fc. SWttJEtiX*. YttRtfZ||il£gigTS ( M T £ 

-e-OKM©[fiJ^^-Z^|p]Xli-ZffliJtlf^. XU3HftRtfY*fc*|«0COV>T , bnfliii:T 
[ 0.0 6 3 ] 

l ic 5^ T £ 5 ic: , IftiLTCXH^ii, Siffil^^y tiTiu&nsa 20 

ISSailf iLTOTMR|^2 . H i l/T ©« i3Bi«« « 

*f St. dlc (*'-f**>]«?-f4r*-#>) l§*5fti§ll4t$t^ 1 ft £ 
SfigA<;Ftl/tilSJnTl>5. •? £ > *5SWlC±0§ljet*n«««^yHtt. 
«l X. If . TMR*?20*$IAT^tfeJ:^. * fc . * « T tt , If 2, 3 tt ft ^ ft 

[ 0 0.6 4 ] 

7, ? ^ ? \ \zm%.um&wftnwm\zv - >vu \ \ , hjil, i^-juspii. 12© 

gli'A B S (X7^7U>^B) SiUEl/TUS, El 1 IC "T T , U-JPgpi 1. 
1 20*tt2#T****, :nC15ftV». « X. tf , l~3*OV-;b»StlT'bJ:^ 
L , ABStel/-JU$£#fcfc^¥®T£^Tt> e k^. * fe , #±1*ttSfc#*©fc»fc, 30 
ABSCI^BSftfMSttiCftSni^ttS, * ft BJf IC J; * M fS. ^ y H \t , l>fn 

[ 0 0 6 5 ] 

$ W T ft , ffiffiM4ttU--;i/S|5l 1, 1 2 © « ® iC © * t&'tt 6ft. gll4ffi$l!i5AB 

stiuLtus. toti. esi4tt, x 7 -r ^ i <Dm%.%.&%#ttfam <D±m\zm 

IjTU^. * tz . «SH4Sillt5;t*'ff$ll)*', enf>SIl4(R(ti£I 
« & v» . 

[0 0 6 6 ] 

TMR|f2Ri;K*^Ji^S^^ : f 1 3tt.ElltC^1- e kptC < 1 2 © £ 

»jsiE»ji#)j«?«jiiiE»ufc^ti!i<siso«Em*fiit-a-r*. $ « a a* a * » 

L' E 4> 6 X 0\ aStHS»TR^6J»fflr*. 7.7-1*^l©SMSitlii«SPTR©SgBlc«. 
TMRf f 2 i;il$nt*>T-f > 9 n-j H 5 a. 5 bfttfKfcfflaaMfc^Sfctt 
*Snft#>? f ^>yfl»F6c l 5 d tfSktt SftTV>3. 
[ 0 0 6 7 ] 

TMR|f2Si;8»Sfil|»$ : f 3tt, H2RtfH3l:«ti5i:. 
atSt^S^lftl 60il:ttt6ftfcTil 1 6©±(C. S I S ft T V> 5 . t55 
s/ * S # 1 5 tt . a # . 7 ^ £ ( A 1 2 O a - T i C ) XttS i C^TW^nS. 
Al ! 0 ! -Ti C * Jfl H * » * . CftttttttJJ«*50?. T it JB 1 6 t l/T. M X « 
Al,Oi*>6ft*lft«!Bl*««^6ft*. 50 
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20 



TUS I 1 6 \t . * * 1C ± o T \t K ^ & < T t> =t . 

TMrUU, 0 4St;i5i:Sf i^i:. THUIi6±l::»J*snfcT»««2ii 
T«««2 1©±« (l#15tK»l) K»tfSnfc±»**3 1*. «S 2 1 , 3 
lli:mi2HI*6ltllsnft. Tg&&«l (Tl) 22, (±1 
) 23. tT > 5 2 4 , e>FI25, h>**^U7l26. 7 U - ■ 2 7 . # ® HI £ fc 
^S1I^MlHt(0l«iMI (*t7^D 28. Rtf. ±gftt!310Tilt 
LTCD±gC^)«)i 2 9 ft**Tl>*. e>|24, K > H 1 2 5 , h > * * /I U 7 ■ 

JB*WUT»*. El 4 IC £ V> T . MR h II, TMR*?2#a«t*MRA-f Ft 

SbTV»6. H 5 * V» T . TWIi, T M R*T 2 #8St 5 h 5 ? f •** ITV^S . 
[ 0 0 6 9 ] 

T»*ffi 2 lWi»lg3 1 tt. T»«ft->-JU Ffttf±» K * 

LT*n*ft*»SnTW*. t*2 1, 3 1 tt. NlFeft2«itt»»T» 
j«3ftT l» *. HIBfcttjRLTl* C *l 6 © « * 2 1 . 3 1tt, «»Lfe#>f^ 

ti3 ltlig'Jlc TWaa*-* FJktfJ:«I*f-* H * * » T *> J: V> C itt. W 5 
$ T fc V> . 
[ 0 0 7 0 ] 

-F|^||22tt, 0!) A . T a , R u . R h . A u . P t . Ag 

P d , I r , CuftfTiUSns. 2 3 ti. 81^tftoT*t), « A tf 

NiFeifti'Tl)S3tl5. * 09 T « , ±«CDT«£R123 

£©*C#*«n. Tffl®T»4II2 2 liZ W^fitCtt® 2 l±fc]t<**ELTV»*# 
±ffl©TgG&JSII2 3fcZtt#fll~£<®£S1iT*>«fc^L. » ft l» tt . T « © T * £ 

3 Zi*iao*ft6TY**.l6ll:t.t*2 l±fc]E<««E**T'biV». 
[ 0 0 7 1 ] 

t >|2 4li, S?SMttlT-«BK$n, « A tf . P t M n , I r M n , R u R h M n . F 30 
eMn N i M n . P d P t M n , R h M nXttC r M n P t ft t'OMnlfiiTf lit 
5: t*!ffSU». lf>H125Rtf7'J-127tt, * tl * tl tt tt tt « T * J* 3 * . «l 
A tf , F e , Co. Ni. FeCo. NiFe. C o Z r N b XttF e C o N i ftfOtt 

t « j* $ n s . t>Fi25S, tr>i24to«©*»*^tJ:t>T*©afl:*na t 

JE«UTeSI:»ftOlSl«#*fc4±5CftoTVs4. & * . *«Ttt, T » * « 2 1 » 
* 6 tf > ■ 2 4 , tT > H 1 2 5 , h > * JU A U 7 If 2 6 . 7'J-«270lMlCi2«^nT 
T«li2 1l*67'J-l2 7. h>**rt'J7l26. K > H ■ 2 5 , t! > 
12 4©il:EflLT%J:V>. h>*An'J7!26tt. fl A tf . Al.O,, NiO. 
GdO. MgO. T a 2 O s . MoO z . T I O.X14WO £©tf Sn5. 40 

[ 0 0 7 2 ] 

**y7*liL-T©±«£Rll (#8tt£»l> 2 8ti. « A tf . Ta. Ru. Rh. A 

u , Pt, Ag. Pd. Ir. C u © # # . X tt . :n6«v»fn*2iai©ii»#ti 

**» 6 lllXIJlllT'iSSnS. iiili 2 8 

i±&$iT6<k5icMi$i;:!2 3-2 7 t-«icsu>y*n. ±®&mm 2 stti 2 3 

~2 7 fcJgRttKSJ^t'fifc-sT^*. 
[ 0 0 7 3 ] 

±»M©Tttl t tt *±®&m® 2 9 tt. gft#£ftoT*D. Ta. Tifti'fflll 
1, 3 iS©?t7 7") *3fS©raiSS^«^fe*t-« Rtt6ftTV>8. t> t> t t> . * r U 50 
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[ 0 0 7 4 ] 

03Ri;05i:Sti5i:. «fEa««StSi*loztt*i«ioWilfctt. 7 U - 1 2 7 i: 
«KlWlf©fc»©A'f7Xai|Lt#.*-r*aK*!lfiIli3 2^I«jnTH5, 8 B M HI 
3 2 tt . « *. tf . Cr/CoPt 0;Uhfi4ft4) . Cr/CoCrPt 
5 ni>6i^i) , TiW/CoPt-, T i W/C o C r P t f ©Iltttt^Tf S 
ft £ . * * V» tt , ttBfi«1tPJI3 2tt. A tf . DcKtt»tS!iSSttH^«Hb^^ig^^ 
ftofeitU^, SKaiI3 2®TH:a, A 1 2 O 3 X tt S iO,fc£*»Sfc*|ft 
113 4*Sf(S^nTl^. *6 i» « 3 4 . ?KKSiJ»)13 2«hH2 3~28©Sgffii:©W 
Icfe^^U, 1 2 3 - 2 8 *tIEttil3 2IU?TtaWl:l»l,&^«t5l:&oTH 10 
£ . 
[ 0 0 7 5 ] 

H2&tfB4KSri5i:. SS E U ff 1 3 2 # JE* j£ S ft T H & fid tt IC li , T $ & 
M M 2 2 i _k g£ & Jg « 2 9 IB fc * lr» T , A 1 2 O 3 X S i 0,fc£*»&'fc*|ft*!3 0 

tt m # $ n t v> * . 

[ 0 0 7 6 ] 

R*£!ttft&&*?- 3 tt, H 2 Rtf0 3 fcjRr «fc 5 C. *S St T 3 ic *f f * T SB HI tt » t 
LT>b*««n«lirC±»«*3l, ± fi£ 1 3 6 . 3^*137. 7*St**5ft 

* 5 -f ^ty^i3 8, </#?9*iTBe®*ttttB?ttJft3ftfc£ftJI3 9 & 7 
5t?*5ft5S8i40ftfStl/TH5. 8ttl3 6 ©MStLTIi, 08 A « , Ni 20 
FeXttFeN&iftfJBH&ft*. T8P18'l£ll£LT*>*ffl3ftfc±g&1&g3 1 R ± g|5 

88 tt € 3 6 © $fc « 8)5 tt . ?K /h J¥ * © 7 ;U S * £ <!: © 7 h*tv^I3 8ftBTT»Wt 
*T»#-;P»3 1 aRtf±»#-;i<»3 6 aift^T^O, T*#-»» 3 la&tfl 
SB # - ;i/ gp 3 6 aKil>T«j!lE»»#l:*HTi(|fl)t*a-*«1ift5. T SB M Jf £: 
bTt>*JlSftfc±«M3 lRtf±*«ttl3 6tt. *©3-*»*«T*#-;i'»3 1 
a»tfii#-JHt3 6 a£ttKttflllC&S!!6tt4 llCfc^T. a«[fll6&£5SJ5)c-f-5,k 
5fcS^CtS*3ftTl**. *6iitl3 9©rtg|5ICtt. 3-^SC©ife'&SB4 1©*t)0S;« 
#tt(C^t)5«t^(C, 3-fM3 7*«»«SnTV>6. 3^fJH 3 7 0BSB, «tf ii! L £ 
X > 7 J > V y Y S c , 5 dKiiSlitlKSnTHS. 3>fJH3 7 0S»StfiS 

g T & 5 . £ . R latX X & * T 3 © $ it <b £ jg T <fc V» . ± SB « ffi 3 1 » . 18 & 30 
Itgtftlf 3 © T * « tt ■ t T M R * ? 2 © ± SB « H © ® f'J £ * » K ^ A 1 2 
O S i O ,fc £ Ottttl S J* A/T 2 * fcfl-tt T fc.ft 
[ 0 0 7 7 ] 

[ 0 0 7 8 ] 

* f . !>IAI|tff 5, T & *> . S# 1 5 £ ft « * # A 1 2 0 3 -T i CXttS i C . 

£ * © « » y H©f)J««l:^n?tl, t&»Lfc£li*l&iBLfc«jS£fc*.fc3l;:#£ 
t5. 40 
[ 0 0 7 9 ] 

:©0lAlS©iIiro^T, 0 6 75 2 0 1 9t#IHIHti. 0 6 7J M 0 1 9 & 
f I/Mg^i^t^tlS^iaMllSTHTi^. 06 (a) . 07 (a) . 012 
(a) RtfHl 9 (a) te^ft^ftlSB&spffiBT&S. 07 (a) C & lr> T . TWtt, T 
MR|?2#S £t ihJvfltSUHS, 06 (b) « 0 6 (a) * © C - D ill il 
» t> fc Wt 8& K ffl 0 . 07 (b) BB7 (a) *«DC-D*C#o:fc*IIKlIiH. 012 ( 
b) 11112 (a) tp©E-F^lC»-D^«tBS8frB0, 019 (b) liB 1 9 (a) + © 
E-F«t»-3fc* tt'ff B 0 T & S . 0 8 71 S 0 1 1 » * ft -6 ft . H6lC«r«*39»6H 

7ic»-r*«K5*»ia*»«iK«rtii»it*»fiiBT**. 01 3 75 s 0 1 6 & * ft 

* ft . H7t«rtt**6Hi2«c«r*»K:s**xa*»iDiic«r«*it*wffiHT 50 



( 15 ) 



JP 2004-253437 A 2004.9.9 



6 « . 0i 7 jt'tf h i 8 it * ft * n , iii 2Ri)!0i 6(c^rtt^©^©xes:^i" * * 

[ 0 0 8 0 ] 

DlAliftt, £1% flAlOUC, T*H6, T9M21. 2 2 

. T94I123, tT > 1 2 4 , tf>F125, h>*JWt'J7J126. 7U-127S 
tf±a&&Jg«2 8£> ffl*ilt5 (06) . COfc*, T«S«ffi21te0]*.tfie>o#£ 
iciO^BKb, tt © 1 tt « A « * >l s» * * » * 5 . ^ © & * 

«+E«*ft«. £©i#» aaUSSta*H©±iB ( * ft tt © » tt T » , 7 U - H 2 7 ® 
_k ® ) tt , ±»4SI2 8ICiO§lSn5©T. B£ ft S ft ft V» • U * L , ± SB & « ! 2 
8©±ffl£&{tJ&5O#M£ft£-il~ft5(06). 10 
[ 0 0 8 1 ] 

* K , Il©FHl7f ^yHTC-f^^S'J^^tif- TSf^ai2 3, fcf>« 
2 4, tT > H 1 2 5 . h > * ;W\* >J 7 1 2 6 , 7 U - ■ 2 7 . ± » * M 1 2 8 ft K fc« 
505. g&#MKRfc*LT, Af-->>f?Z. * V» T , :0»ilfcl»C U 7 h * 

7 j* K J: 9 , i6»134Jktf«K*IPJi32*»*r* (07) . 
[ 0 0 8 2 ] 

COISC^^T. B87JSI1 lS#Bl/T»ii:K*t4. * T . B6C^t«S6ffl 
S«± (*ft!i©»*§T«, $It(tl5 0i) fc. «10'J7ht7^xXh/^- 
>7 l«Stt5 (08) . #ftJS©^<§T«:, SlO'J7ht7fflk-^F/^->7 

»at5»2©U7 Kt7fflVi'^h^^->8 1, ft , *at*»'8«)* 
»0*lT»k»S'J7h*7jil/i>^M^->l 1 1, 1 2 1 C O V» T fc . H & T & S 

o 

[ 0 0 8 3 ] 

#iLT©-r*>£'J>^ (|(DHMi';f>yffeiV>. ) 5fT5:il:J:0, Jf 2 
3-28, 50£/1*-->?TS (09) . :®/^-^>niD, TMRlf 2C 30 
h5v*«TW*»«j£SftT, TMR^f 2® h 5 y ? I* ft Oil!® il^SDS* ^* 

tt. B9i;STJ;5i:. 12 3- 2 8, 5 0 © -f * > 5 U > ^ C J: 5B»ti 7 2 *t* A 

5 ft «. ft*, H 9 C*V»T. I«R3B, 7 f h 7 1 a KfiStii*© 5 « 
+ Z <i (F5";?liW-^«) Ol«tSI/TWS. © £ , 05, 07, 010 

011, HI 9fcOH-CbH*T*S. 05, @7S«@1 9l;fe^T, « * R 2 . 
7>^-*y h7 1 al:«St4«l«©^ %-Z« ( h 7 y ? *1 # fa © ffi # #J ) © « * * 

[ 0 0 8 4 ] 

6 V> T . *l(D'J7h*7«l'?X^^->7 l*»*1B«fl:«50±fc#«ET4ttlBT 40 
, |«1 0 l±t*8l3 4Rtf«Kfl«l.3 2S7^^ft*l:iD***Kt4 (0 
10) . :©it, 7>y-*» h 7 1 aC*atS«iftl5 0iOi*ttt ( T ft 

ft % . ?S » % 7 2 ± tc ) , 0 1 0 IC * t <k 5 K, IH34R^IKffl»13-2©- 
$ (HT, r*0±tf»j iff^. ) *» » D ± # * . 
[ 0 0 8 5 ] 

^©i^fC, HO'J7Ft7fli^7F/^->7 l©7>y-*7 F7 1 a tc *B S T 
SSffiBSHtBI 5 0 ±©*I#tC tt. fftt*#)72, jfctft. (tH34JtflK«UI32 

©*o±tf»fcj:*#j*ttja*»j**ft*. 

[ 0 0 8 6 ] 

* © » . SlO'J7Ft7jiky^/^->7 1 SPjlSf SUttiO. J68I34S 50 
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yiKS»1320ll©'J7h^7ffll/yXh/^->7 l±©gfl#£|&*-f5 (01 
1) . HI 1 ttB7 tBU**6Sl/Tli4. 
[ 0.0 8 7 ] 

* K , l2O^7-fI^?>^tLT(0'ft>SU>i'l:<tD, TMRlf 20A-f ^ 

Si5^SrSUT,Ta5^JSH2 3, fcf > 1 2 4 . K > H I 2 5 . h > * * A 'J 7 ■ 2 6 , 7 
'J-12 7. ± S5 & JS « 2 8 . ill!ftl5 0. SBEf|PJtiiPll3 2Rtfiiig&S3 4£ > g|5 # 

««■ 3 0 5 (El 1 2 ) . 

[ 0 0 8 8 ] 10 
H O I g fc: :3 V* T . Bl 331IB1 6S#«bTBatR«T5. * T , B7StfBl 1 
KS-rtt«©S*±K:. JS2 0U7 ht7fflU?X h/^->'8 1 6»)itS (013) 

[ 0 0 8 9 ] 

* \Z . S 2 O U 7 ht7ffll/-7 7, h A * - > 8 1 ? i IT.' S 2 0 H 5-f f > 
y&l*T©-f*.>3»J>if (|0H7-fi7f >ycfcin. ) S ff p C 1 1: J; 0 , 12 
3~2 8, 50, 32, 3 4 $;^-:>yt5 (|14) . ^©A^-->yiCj:0. 
TMR**2©/Wh:*ffl©-#©iBS.<**ifi0#fcTtt. - Y #J © SS 8|5 , T fc to 5 . 
ABS£E*f#J©igf$) il«tStli. :©/tJ'- = >y<0*l:, , *2Oij7 

S? * Y - > 8 l©7>^-*yh8 1 a t ffl 3 "T £ S ffi & ft & 5 0^O±O^«H« 20 
. Bl4tStJ:5l:, 12 3~ 2 8, 5 0, 32. 3 4©-f:*>5»J>ifK:J:*ff#* 
^8 2ji><Bj£$*l5„ . HI 4CiHT. 7>^-*y F8 1 attia 

T3ffl#©5*>-YffiiJ ( A B S t K *H» ) 0|«ft«I/THS. C © £ »i , 0 4. B 1 2 
. Bl 5^81 8C7l>TtiBlT*«. 
[ 0 0 9 0 ] 

& V> T . B20U7 h*7j|UJ>7 h/Ti'-^S 1 i± C#St SftlTf , Sfil 0 
lilClftBkJiSOS^^y^ftOffcAOrtlll-* (015) . C © t €f , 7 y h 

8.1alc8£T*«ffi»{tBt5 0*©Jt©fll*fctt ( T & to 13 , Bttf »8 2 ittt)' , 

01 5 C jR "T J: "3 lc , ft * 1 3 0©-® ( Jst T . r §]| 0 ± Sfl J i W & . ) *» * 0 ± *» * 

30 

[ 0 0 9 1 ] 

£ © «fc 3 IC > S2 0U7ht7ll'<7Xl'A^->8 1 ©7 >^-* h 8 1 a IC. ffi S T 

* 8 B R ft Bl 5 0±*©«*fctt. ff#»#)8 2S^«813 0©*D±tf»CfcS»rt 
ft ** » I* 4 tl * . 

[ 0 0 9 2 ] 

^ © & , IB20IJ7 h*7fll/-77 h/^->8 1 iftStSutlCiD, «&^H30© 
S2 0'J7h*7ffil/-77h/t^->8 UtO«»S»it5 (016) „ 0 1 6 tt 0 1 

2 ilWIi^jLTUS. 
[ 0 0 9 3 ] 

& fc - 01 2 R H 1 6Cjfc-r#*0S*l 0 lCHISlyf >yt5l«;f>{'I 40 
g £ 5 . d®x-y^>^i@T«. 01 7CStJ;5i:, HKWfc25**-fc#fi!tL 
ftt>i?f >f8?fefll>. -Xttl'O 1 © ± S fill II n TZ> KElyf >y8f«)ifi«X 
•f * K 0 * . S«10 1©±ffl©j^i^P©77l6]^C5C^tT6O• ^±9 0* W T II K £ L T 
. H7-f lyf >^ r ?ff^. **it©#»TW:. >^HT, a # © -f 

t>k , -U7f>i' ( 1" to "6 . *KWi::*5**-*»fl*L;fcV»xy?>^tt**jB 
^ fc-T * > f - AX y =f- y if) &ft?. :©tt, He, Ne. A r . KrStfXe*5 
ft tz 1 Slfil±*>6ft4*tfi!f^X»4«*if^ftfflt»*J:t*«ff*UV». 'fc 
o t h , # f£ ^ T IS , ltFffix^?>yiSTfi 1 '5IIKWlCi77^^-*^BKb^^X7 5 1 
F5-fl7? >.^tt, 'f^->t*-AX^^>^lClSSSn^ i b©Tli^ 

t> . iti ie m m m (sittft? 2, 82, KftiR3 4& tfBBMttjB3 2©ftQ±tfa. r 50 
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, m®m 3 o <Dm o ±vf») oBtixitfinoiRtt (»tt*i. a « * ¥ s c t-s 

¥ £ ft IE -h ) *±0fll±3tfSfc«>fctt. HflEA»ftg0ft7 5 o ^±9 0° W T £ K £ 
r*ilt#»*t<, 80° _h 9 0 * ttTK«J6-f*!li* I J:0ff*t,<. 85° tt ± 
9 0° HTl:itt^;t))5J;t)-ilfSbv>. 

[ 0 0 9 4 ] 

A&f£i«0ft6O" H19 0' ftTCltbfc'f *>K-AXyf ft * P fc H 0: 

¥f?fcttmo£g;|£i o i sie$ta*5iff 5 : & T u t> a is 1 o 1 

ft H 4E S * « & S & V» . 
[ 0 0 9 5 ] 

* m M © BMT it. AltfiS^6 0" Ki90" JilTtSSlt'f t > t'-Ax^f > 10 

l£ #J E ^. J£ & © T R ^ © © IK « £ # £ "3" 5 « M K ft K 5 OtfliSn^il JT. ff 
5 . t 5 tt, WE»JS«»««l»**nttE»jai«To*lSKfl:tt5 035t»*Slt 

ckvi. &wm<tm5 o zmz? ztzibiz, xw^se s 6 o* & ± 9 o c 

iZWifeVtcf * > A^v ? ®'&\Z, fl A « . i";?>^tf»4fc5Ai^S« 
ft fl& .© ft * ( A « . K 0 * ) ICSSLfc h'7-f iyf >^ ( W A (f , -ft^k'-Al*; 

ft ff -d T t> cfc V» o i?f >ytt?Oi&SA»ft*fi ttpA* ( m 

*. tf . BSO" ) KRtlfcHJ'flyf ±0&flM2 9S»*t50tllCXS 

SirtTtf 5 ItCJ: 0. A#ft«eS6 0' « ± 9 .0 " EiTtCK5£Lft-f:*>H-AX 20 

y ? > ^ ft , _hgp^«ji2 9ft»^-rsot«sij©x^s«ft t ff 

« , A»ftS0ft6O° £119 0' £lT(CK:^Lfe'f^>t*-AX^^>yiCJ:t3Tt(rE 

X ffi R ft M t* . I«;f >«f<OifeU»«S9SlOiS («*.«. B§ 0 ° ) K « Jt 
LftF7^X<;/^>:?iC«fcoT|&£t5nch#T££ft©T<&5. ft . UtT 3! L ft Jffi # t 
tt i£ . Iyf >^Sf©±fc5A»ftSe$l©^I <«*.«. BS 0 ' ) fc R £ L ft F 
9-f Zyf >ytff9fc*l:. H190' ^T(CR£L 

[ 0 0 9 6 ] 

*f|j!i£©MTte, ttriSUftAWftSflfteO' ± 9 0 0 £tTfc«kJeUfc-f*>li-A 30 
i^f^ytiot. 0 1 8i:iti5i:, itr E ^ f£ (Bftfi 7 2, 8 2, *& *i 1 3 
4Rt;iiK«iJ / #H3 2©*i3±tfgP, ft . jjse«B:ll3 0©f!ID±tfgfl) . 3fe tX C Id E W 
J5£&TRtf-£©flii©$a«l;:#£LTV*ftSffi&ftM5 0#. Rfc £ S to -5 . ft to , 0 1 8 tt 
XY¥Ii¥tfft;¥Il:li9f;ffi«il/T^5©T', H8l:li, I8R2, R 3 ± © 

» a * (B#fft?2, $eatii3 4Rt;aEfijffliH3 2©ai9±tfffl) ©»i«o«?« 

[ 0 0 9 7 ] 

not*. KrSEUfci-Jicxwftfte^eo* ai9 o* ^TicR^stoftn t\z&?x 

«*6PP<CtKJ:D»-IIEW*«lO|»*Xttfi«©lJRtt (ittii, fii » ft ¥ S fc 40 
T £ ¥ £ ft tg ;>3 ) #**«fc0fc#A&ft«. S ft . # H iE © » li T- « , *OIfti:J:? 

t *> . iEiU«»iSXHiaoii)!tt* ! BJ5feoi#^5n5. -r ft to % -f t. > - 

k*-A©AW^lS6'^|S0■ , T* & S *§ & !C . A 1 2 O 3 . S i O 2 ^OiSil© X 7 f 
>^l/-Mi&B©Xy^>?l/-MC;ftLT&^#, *>H-AOA»ft*fl««6 0 
' H19 0* ^TT$.i)Ji^tCtt. AhO,, S i 0,*©|fc»i©lyf 
B4lffll7f - b t jz&Kfi 11 » b Z> \t & M G> X- y ? > If Is - h <fc 9 iS < ft £ 

[ 0 0 9 8 ] 50 
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•£-©&, Ei 8 est ^ioss i o i ± iz . ± a$ ft js n 2 9 x x y ? mm \z £ k> m & 

Jh, H Ic , ^5/+S#i:J:0±»tI3 l*»jjtt« (019) . 
[ 0 0 9 9 ] 

« » t , ^138. n -r ;u ■ 3 7 , igi39, twm&m 3 & Rzs&mm 4 0 z 

ML, Ii:tS5 a~5 d§^Mt5. !1 ft J: 0 , ^IAIg))^7t5. 
[0100] 

& 1C , £XAXS***7Lfc3XAfc*fLT. ^»©ieSftT««^y F * 3fc J* 3 * * 
. ffl * t & H T 5 . »19IA*6. *#±fc«*©«ft[^yHO»»*»-?>lttCE5!l 
Snfclrt- (A-ttig^y «J 0 Hi T . * V» T . u©A-|;5}lt, 7. □ - 

h A -f h . MRA-f b« tttlttSfc*!:. t0ABS«£?5/K>yfii ( if flf ) 5 IK 10 

-r . * t . ABS«K««»4«»au. sic. i7f >^^i:«t^-;n 1 . 

ft & c . j|*ioii:it)aMl/T;t-t«*oi«Ay Hc^it :nc 
«fc 0 . **«©»IBlcJ:*«*^yF3J«ftjatr*. 
[0101] 

a * . * It Mi © J£ T M R "\ y F © H T 'ft 5 *» . * H ifc © » m \z * V» T , • K y * )V A U 
712 6CftiTCu, AuXttAg4fC*ltt4Ilfei((]it5:fr. CPP-G 
MRaji HSISll/TtiiVJ. 
[0102] 

d £ T . lcJ:*«ift*ffitit*S!Sn**icDJt««t:-pHT. 0 2 0 75 M 0 

2 4$#ILTSiit*. 02O7iSB12 2li, C Oft 1 OJt«« C i 4 ©-» 20 

*r*«*Jt*KiiHT**. 02 2 (a) ii * K ¥ Bi H . 02 2 ( b ) ttB2 2 (a) 

* <d e - f m\z%i ? tzmmwitsmr $>z . 

B2 2HB1 2K»J6 1/TI(i«. 02 3Rtf02 4 «, J10^1©ltfe^J(C<t^giji^ffi 

2 3RIC02 4B, *n?nB4ROB5l:»J5LTV>«. B 2 0 3J5B2 4C*V»T. 
0 175S02 2*©K*tn-Xtt**JST*K*K:ttra-t?**f*L. © S t5 R 91 
tit # BS f 4 . 
[0103] 

C ©Sf§ 1 ©ttHSt^J tJ: *«i6#«fctt. tt*S*fcHiCT. «r&l,fc*giS©»«K:.fc«« 30 

1&j8Lfc8i©&*©W16fcJ:S«it#ft££&.*3rtt, ifiiyf >flgT. 0 1 7 
\ZK-r £ 5 IZAttfig. 9 Z 6 0 ° ^TlCMUfc «#©'!'*> t: - AX y:f> 

!C ft * T , H2OII$R-J-J:"5fcA»aK0*O* l:tJgl>fcIt©-rt>k'-Al7f 
>^£fr5;£©3-T&£. 
[0104] 

tt K » * (Bftlft7 2, 8 2, &g:13 4Rtfm£f|iiJffllf 3 203l!3_ktfg&, Stf, 

^113 0 © m 9 _k s& ) sicSftT^av^«ogis{ti5 o*s^i 5 fis^n 

S @g £ AWftlOH' CUSl/fciE-f t>K-Aiyf >ytff5t. 02 1 

t « T ± 3 ic . itrE#jdt*i©-aMiiifcisns'b©©. Me&j£tt®fl[}®tfftft t 9«& & 40 

C , HtiEMfeT©SMfl:Sl5 0 # S 4 . :fttt, ivf >ytt?i)illE»)t*6i 
&np< c tfcJ: 0,'«rE»iS*©|»iXttfi*oa*?tt ( T ft to "6 . ¥SfcflBfl > 
tifc»T*5t#il5««. * fc . -f*>H-AOX»ft«0* t l»O" T * * » ft tt . 

a i 2 o 3 , s i o 2 m © m»m © x >y f- y y v - y it ft m © x y ? > 9 v - v \z*t u t 

ft V» © T . ^nicJ;oT : bfrE^^^©l^4X«<£M©S^1t^fi<ft4fc»T*^4<l:^ 
[0105] 

Lfc*<oT, 02 1tC^-r^Sg©S«lOl±lC, ± tf ft ■ ■ 2 9 & ± V « C 3 1 « # 

slEtSi, 0 2 2 tc^T «fc 5 lc & 4 . cofctt. c ©Sg l © JtttM t «t ^ ss a* ft t <k o 
IISnt8«'\?FTtt, B2 3XtfB24CSrJ:5l:. t»iEl/fc««Rl-R3t 50 
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. illftl5 0, S#f« 7 2, 8 2 RffjfcH 3 0, 3 4 ft o T I S l>, Z. ft 

H8*«#l(loTL*5. ^ © SS Jft . T M R ^ ^ 2 © it ft # # if ± U , : tl I: i D 

, MR»tt©»ft4»^vHo*«a[fl:c#5ii*|lt»tt©*fl:«ft£38t*r«. * * r i 

~ R 3 © 4f . *jH/ftaioy7ht7ffil/i?Xh^^->7 1, 81ffl7>y-i? 
h 7 1 a , 8 1 aO^SiaOSSS. h it o T , ij 7 1-^711®;^; ©%tf i^Ilt. 
3 & tC » |«R l~R3(Dfi^f£tS ( « A tf , SSc + n m ) KTfcfSHtttBK 
T * * . C © £ , RfifiSKfttHS^KTMRt? 2®tftS'hS< t* 
MRA-fhMRhtl 0OnmaTCI/i5it4) £ . *««fc£ff&S**SUTlr*5 

[0106] 

i 5 K , |«R2, R 3 fc , BBMIPll3 24SftO±(fT^«. L # T , lEIJil 
3 2*^©/H7Xl#0-g|i#7 U -1 2 7 (C A S 1* fC W #J © $ K fftl « II 3 2 0IDJ: 
tfttWia^T/W/t^SttTUS'S. ^ © US 31 , iSESiJ1flI13 2{C«tS7'J-«2 7IC 

ittsirtoxaiantsTi/tvj. 7 u - s 2 7©«K*i»* + £fcfT3;:fcrt*T 

ldiELfc e t^iI^«cR2 ( RSOWttJJrfcTfftftTKTailttfEfcTfcSfca 
. *K*«i^«H*'«<TMRSll*207|-8fc/J\3< , r*&. M#J©lBSE$iJffllJi3 20 
*0±tf*H«DBl****U<*S?K 7U-I2 7 OlEMA0if ^gf|;intL 20 
£ -5 . 
[0107] 

yiiCiut, 0 l 7 l:§TJ:5l;ASt^R9 S 6 0* ± 9 0 ' E(Tfc!JSLfc-f t 

2, 8 2, MftJ|34fttfSKIIfPM3 2eDIKD±lf«. Stf. *6&)13 0©ils9±tf$ 
) , SttfC. «fE»jat*TR^*Ott©*«fc#«E LTHfc«ilfti 5 0 *t . i&ssn 
*. b&jtf-sT. *HM©^«8iC«tS«jt*ffiT8SjgL^E1175ME5tc^-riK^^>>H 

m#io"Cl*5:iJl»S;v». £ © fc & . iSEif «ft$05^< TMR« : F2 Of S 30 
£ * £ < L T <b . MR#tto*{t^^y F©*aafl:Cff'5ll«*»tt©*fl:*«ciItK 
jhTSEitfT**. £ . BENfflS 2O*0±tf*jJii|***n*Ci3J»6. i& K $!l 
113 2*5 0/H7 7.«)liUD#<7'J-I2 7CA5. C © fc * . SS K S £ « ft 
&B5'<<TMR| ; p20f ftS/hS < LTti, USE A* 7 * £ W $ tc 7 D - Jf 2 7 Ic EP j&D 
T5:i#T*. tt B Af *P Jl 3 2i:i47'J-|2 7ta-r*«/t-f7X»**itt±*-& 

[0108] 

t u 5T, WiEUfcflSlOltRWfcfi^T'b. E12Oic^T«t'5lcAMftS0^O 0 K ft 

5 0S^5feTSC<!:«pJtgT"ab^. t^b. ^ © « £ IC , fltrE»j£ft<Z>|K±Xttffitt<Z) 40 

y ^ > f # * a* w a ic ft -a it o , m « & ft a * ■ (#i:h>^;i'/t | J7i2 6) ^ © -r * 

>K-itJ:«y)t-J?«)»|i«*!?<S:5TMRtt#TiJ«5tH5Hl ( f ft to 5 . » 

TtSOT. © J; -5 ft ^ «! £ £ C ft V> . 
[0109] 

6 !' . *««©iflii!)«»«l:^HTl!StS. #SHffi©^<iT«. Itf jfi L fc J: 3 C . B 
1 2 1 6 ICif^lOSfi 1 0 l©±Ii^l7f>^t5lyf>yi|tlT 
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IZ&feLlt&Kt * > \Z- AX- y ? > if &ff r> T & . U L 13. ifi <o . # fg BJH2 . H © 
ffi^0'f^>f-AX-y5 1 >^©^:bt3IC. ^^i777.^--r^>f-A (GCIB) (C 
i5 ^7^17? >^*ff oTfei^. * # ft lc 12 . M a. t£ . 1 - 5 k ggSCiiElft 
# X £ 1 0-"To r r ~ 1 0 M To r r I, 1t ? * > X izft * til* Z. t \Z Jz 

Dl!ll5li:<koT4i;2i 1 0 ' ~ 1 O'mnfiZfyZf-Z^XXtL. J)D il « ® IC 
J:-aTflfS©«EEfc:Til0i8LT*«l 0 10±ffiflllCXl*S-fr*. ISl 0 1 © ± H « K 
ft5«X?7X?--ft>e-A©A»*lRlli, H a « 1 0 10±®©S«©^(Rli: 

fcftCfll^nsiiXtLTtt, 09 A tf , He, N e , A r . K r , X e Jtl/Hi>5S5 

atffBWAtf 1 0-2 OkeV. iS£ $ St » ( & H - X £ ) 12 09 A tf 1 0' 5 ~10" 

1 ons/cm 2 t*Z>Z.ttfT£Z. 
[0110] 

z.<D£o\zj}7.i77z?-^*>¥-&zm^z>t. £5x*-#s«i o i iz mm ltz 
tt**ioi«i6fc s PiTfc»ft*ja#'**£csfca. ¥«A:fl5jBicj:oitrf!#j*tt ( w # 

|« 7 2, 8 2. «6i§:H3 4S^aE*iJfflll3 2©S0±tfSP. R tf , «&S130B»t) 
± g& ) SflS. l/fc^oT, #X?77.*-^:t>t:*-A£fflV> & # H SS © 

*;i£#TtSCi:tt.t*ifcT*ll»lfc:J:0*«Sttfc. 20 
[0111] 

difepJIgT-fe-SL,, S ® & ft 5 0*5mWlC|»*tftV»C4: , l>BiriBT**. & # © « 
£ lc tf , 03 A tf . ^^^7^^-'T^>k , -A«C«t5K7'rxy5 1 >^©«rXt2^JC. S 
lBKfl:fllll>*Ofc»K. S»Ml:^77^-SiJ)iL&Ul7f>^tf*ffli'^Oi7 
3 1 >':7*ft^©3E*:5Al*aS0£0!I;itfP&O , ICtgLfcF^-f iyf >^£fr^li,i:U 

o 

[0112] ' 

[l2©iIOfi] 30 
[0113] 

EJ 2 5 tf . *»WO*2®*ltO»liCJ:4«*^yK«ift*ffifcJ:D«Jft**l*««^ 

El 2 6 tf . B2 SfOTMRSU? 2 0#jS*Hl:ll;*LftJI;*BT*5. 0 2 5 5. tf El 2 
6 12. -t-n-enB!2RtfBI4fc#JfcLTV»*. El 2 7 tf . *X9J<Z>ffi2®ftjffi®«£l::J: 
4l*AjF«a*JSO-Iitia»i:St**iIBT»0. HI 7C»«LTV»« 
. B2 57SMB2 7l;:fcv»T, B 1 7)3B 5KtfB 1 7 toj* i B-XliaiBt 5 8* 
ICtf^-ft^ffcttL. *©MT<5KlHtt**T6. 
[0114] 

02 5R^B!2 6tC^-raMA>yH^E!17iSBI5{t*-r^^'\^H«!:Sft ; 5'R'ft2. 02 40 
5RtfBi2 7IC5K-f < £'5lC. B2Si;B4t'Ol6ii3 OOfiifC. Ti®lfilI3 0 a 
ttO±C*ISftiki3 ab#tlt5nTl»«A«D*T*4. Jfell 3 0 a©«»tl 

T tf . 0!l A tf . A1,0,XBS 1 0,4f#«W6ft4. £ , I 3 0 b ©«»t IT 
12. A hCSUiS i 0 ! ±Ht>lf - A^* - 5? V»*f», 0J A tf & Jg 

^fflt^nii<i4 t 

[0115] 

c^t. 2^otj»o-f*>kr-A^^-s;tt«»*©ii!fiic"3ir»TRM-r.*i, ^12 
»^st5*t#j^^iii;x^ji/^-©-f^>t'-A$iE-n-s r nitsxt2|pii;Hifssi£:^t 50 
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tiMifctf , »*i#**sft&#o&D*©ftte#$fl:Liiv»#©#8£to#©# 

ft <£ 0 -r * > k* - A ^ * - v {4 M $ * a» » ^ £ V» o o -SSMt. $ f£ 5c * © II ? a tf* * fr 
ntJfUif, z -T :* > k' - A * - 5? ttM JB * # S < & 3 i # *. S.ft S . * > 

k* - A ^ ;* - 3? \i , IdfE^^rtSaiibTA r<fO^*>tf-A*«»*lCllttSliaU# 
&l£&18L;fcO, * 4 V* W: , I^IlHt^!N•ft©iSffi^&?•4 3 St&^MS!)<^:^i•5»-e-f^•>k•- 

£> ft § . 

[0116] 

**lO»tttJ:5lftA5» H«l*«#. «rK»l©Jl.lfiO»!8lcJ:*a«AyHBa 10 
#ft£g&5Hlfte:. MBESl©£i6©#ffifc4sV»Tlft*13 0*»j«-r*ftfc 

D \Z , & & 1 3 0 a R ! 3 0 b£JR5fcJEJJ5lfr*jft©*"Pfc3. 
[0117] 

12 7li, Alfftl^6 0' JM±9 0° KTI:i!Sl/fc^>t'-Al7? i >yoii 
( It E ft r©ftit©#iBfc*W-*BI 1 7 (CTrc-f-ftf-^k'-AXy^^CIg^UXg 

) 0«SfiSl/Tl»«. #HS6©MTW:, |ft*Ji3 0fcft*.Tlfi*J13 0aJfctfJi3 0 
biSiSjc^tlfciiCff^, H2 7fcjfc-TJ:3fc, l«R10B#tft82il:« 1 *6 

13 0 aKQtlS 0 b D i*? #Hffi©^^Tte> h > * A <J . 7 1 
2 6©-Yffl©iBfflfctort»*3i"*"*-f5i->K-A©«KCtt, ^113 0 i H t > f 
-A^*-yffift»*©*^*fa#S£-513 0t>a«:frttlxTV»*. i © fc » . *HM© 20 

<I ir «k n , ttE»i©*ft©»«fc:Jt"*T. H>*JW?'J7|2 6®-Y«o«Il: 
|SS*»*5tr*-f*>lf-AfcJ:*h>*;i'nU7Ji26©^^-S?*««fce)fi«$n*© 
T , if * L V> . 
[01 18] 

© to © £ iz n T , ^ilcfffilciott), i&&Efti©ftft©^ft£ftft©fiJ£*t 
»6ft4. ft £ , ftjfiLfc«l©ftlfi©#ft©«»ft£ft«©«»e. #§!ffi©^fitcfc 
il ffl T' £ 3 £ <h . » 5 £ T *> & V> . 

[0119] 

[ft 3 ©ftft©ftfi] 

[0120] 30 
02 8 « , *5EW©fB3©Hlt©»«lcJ:S««^yH*jfi*ffiK:J:D«Jft*n*««^ 

B2 9 11, 0 2 8 *©GMRPii^6©ttifi£HtC&:*L;fci£*0T<&5. 0 3 0B, 02 
9 * © B - B ' *aiRBT:*'5. g| 2 8 3 0 IJ, ft •£ n 0 2 , 0 4 R 0 5 C 

St j£ L T V> * . @ 2 8 7iS@ 3 0 0 171SE5*©S*t|^ — Xttjt*lST?iS 

«nttH-«F-i»£ftL. *©»«-$-*«« ra**-r*. 

[0121] 

02 875S03 0fc«-r»ft^y H tt . LOL«JEl*«fO»ft^y F © -- ft T fc * . 02 
8 7150 3 Ot^tlgA^ HtfS171ia5l:StIM'Sy FtlSSftt. 12 1, 

3 1 Wl © ft it £ , ;ni:ff512 1, 3 1©tlllET**.H1755H5K:w-r»ft^yl«40 
T te , 12 1, 3 1 !((*ft^nia'>-JH ! RfftSS*fflLTlJ5 0l:»b. 02 871 
I@3 0 EitlMA^ H T tt . . 1 2 1 , 3 ltt,ia>'-JI/Ftl/T0*Htv5n .-ft ; - 
It l/T^ffi 1ft o 02 875M03OlC^fJSM^-yh*T-«. 12 1, 3 

[0122] 

02 8 7110 3 0 tC jR t m ft A v FTIi, T«5««->-JI'HH2 1 £ ± » ft ft -> - JU K ft 

3 1 £ © m \z , T 8P ->.- ;W H * 1t * 7 1 6 1 R tt ± S5 -> - Jl/ H * f v ~1 1 6 2 ifi W )3c £ n 

ftbt)l:StnnfcGMR$f 6*«. y-JPH^f^ie 1, 6 2Mi:l6lE$tlTV>5 
, 0 2 8 R 0 2 9 4" tw 43 H T . 6 3 tt -> - ;i/ F * * «y 7 1 6 1 , 6 2 W £ fi£ S ft tz > 50 
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-Jl'^t'^lT^?!. 6 1 , 6 2. 6 3 11 *& It II T <& 0 . 0>J A 

tf . A 1 2 O ,XIJS i 0 2 fti:©&iftT^JjJt$ft-5. 
[0123] 

GMR$f6A^17!ill54'©TMR$f2 <h g ft £ )5r . F>?JWtiJ712 6 IC ft 
A T . Cu, AuXttAg&£0#8t4I16 4*t»jJ4nTtJ5AT*4. tf>12 
4, If > H ■ 2 5 , #att*II64Rtf7'J-|27ii'. a^i£in#)*iIft#ffi5cLTU 

* . & * . B 2 8 7iSB3 OCStlil'W HTtt. 8 1 BI8 5 foB»Ay 1«T»SE 
3 ft it T tt ■ 2 2 tt # j£ 3 ft T ft V» . 

[0124] 

Bgiffi3 2ii, «reaaastJ»*io z«*fii©wflic*^T. tw^-* ? 10 

/I 6 l±l:i^SnTV>5. ft * . B2 871SB3 0fcjR 1" a HTI4. Bl.JSS 

H5*©a«^yKT#j£Sftfctt*«3 4tt#j£SnT^ftV». -JJOU-HI ( « ff 

i) 6 5*i, ±»*«« 2 8 ft^ixT«rE«»JSftai*i©w»a5K:*n-en»»«ic* 

-;t-5yyUT*-/t-l/-f*t»-pJ:5 f C. ± gfl & « 1 2 8fttfBK«lflj|3 2±C 
f nfWfiJtEntl^. U-HI6 5'tt, W Z- tf . ' A u , A u C u \ A u N i , A u S • 
iXteAlTift<!:©#$T^ESc£ft*. 
[0125] 

ft * , 0 2 9 IC V> T , MRh«, GMR|f6*!«Sf5MRA'f t-SiLTHS. 0 
3 0t«V>T, TWIi, GMRlf 6*5ffiHf4h77 

[0126] 20 

staa^y Ho»i*ac-«t:?v»T. r « -r * . 

[0127] 

$ -f , ^lAII^fT^. f ft ft S , £ ft 1 5ift5^tA 1 2 0 3 -T i CXIiS i C 

0 1 ft J8 * L , *«»J«ft**ftJSV»T. 9 X A 1 0 l±©Vh'J^X^© 

£ * © a & ^ * H©i)S««i:fn?n, iti£Ufc&jiftiifri£Lfc*i££fts£5ic®fi£ 
-r s . 

[0128]' 

iOflAISOlSlCO^T, B3 17)S(9 4 B*#ILTR«tS. 03 171104 
5tti)IAiafti«T4*Ilt*a»l:StSlT*S. 03 1 (a) . 03 2 (a) 30 
, 037 (a) . 044 (a) R 0 4 5 (a) \t * ft i? ft «E K ¥ ® 0 T & * . 032 ( 
a) IC £ V> T . TWIi, GMRSf 6*ISSt5h77i'fi*iLTV>5. 03 1 (b) 
0 3 1 (a) +©H-Jilk:»-3fc*lfc«fiBH. 032 (b) £032 (a) * © H - 
Jtt££?fc*R&KrlBB. 03 7 (b) »B3 7 (a) *©L-KiH;:»t>fc*l&»rliIH 
. 044 (b) «0 4 4 (a) t©H-J»lcmofc«l&Wf®0, 045 (b) «045 

(a) * O H - J »K » o * IS *f B H T.» « . H3.37JSH3 6W:*ft-?ft, 0 3 11' 
it«i*&|3 2C*T#ftlC5*fcIgft|$»fcST*l*it*KfflBT**. 03 8 
71S04 1 tt * ft -6 ft , 03 2 CSt*i*6B3 7 fcjKTtttifcSSfcieftMfcS 
■T*K*S:*»fiSH-P*'*. 0 4 2Stf8 4 3IUtlfn, 03 7 Jtfl4 1 iCittl© 
ft©lgftST*»*;**ri§H"r**. 40 

[0129] 

fiAIittt/Sf,' 9IA 10 111:, T Jf 1 6 , T % a £C v - )\' H JS 2 l , • T V 
■>-*H*t7^16 1, T9#I12 3, tf > H 2 4 , t>F|2 5. # a & JB » 6 
4, 7'J-«2 7& tf±gf$&«.lf2 8£< ffi*ilt5 (03 1) . lOtt, T » 8 A 
is — )l HI 2 1 tt 0J A tf * o * £ fc i 0 » fit L . © d tt m A tf 7. /I v 5 ft T fiE 1" £ . 

* © & . c©tt!g©as** t '-i.*ft + ic«*>ft*. ;©it, a^jftst^*i©±s < * 

H © ^ t§ T . 7'J-127®1I) tt . ±gP^S«2 8lCckl3«@$ftS©T. gf {t 

3 ft ft H . U U . ±»*Jil2 8©±liC*^tflt5 03^»ritSft*CtlCft* (03 1 
) . . 

[0130] 50 
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* \Z . SlCFHiyf ^^iUHt^S^^fciD, T & JS ! 2 3 . tf>® 
2 4. OFI25, #fl&S164, 7 U - 1 2 7 . IS^Ii 2 8 S^llti 5 0 
£ , g|5 # ft IC Rfc £ U T . /^-->^T-5. * lr» T , U 7 h t 7 S 
JC £ 0 . lEi»l3 2 SlfitS (03 2) . 

[0131] 

C O I 8 C 5 V> T . 03 37!iMia3 6Sr#roLTI¥iBiCtttBJ-r^„ ST. I 3 2 iC^ttt 
<§ © » « ± (*HJ60^ffiT'(i. SMftl5 0±) (C . |20'j7Ft7J8l'y7h^ 
1 1 1 S«|f5 (033) . 
[0132] 

* fc , iloy7^7ll/yXF/ti'->l 1 1 £ V 7. £ <h L T . RlOM-fXyf 10 

23~25, 64, 2 7, 28, 5 0 4/t?-I>^t5 (B34) . :©/t?-->^ 
fcit). GMRfc^eoh^y^W^floHflloiiajj&tajtStt*. z. <i> n 9 - -> if <n 
PS . II ©U 7 ht7fl ki'X h/^-> 1 1 l(D7>y-*?H 1 1 alCfSST* 
S®mft«50±®m«tC{i, g 3 4 CitipC, 123- 2 5, 64, 27, 28, 
5 0<9'f*>sy>yi:J:8B#f*l 1 2«i»«Sft4. fc * , B34CiHT, fl * 
R6IJ, 7>^-il";H 1 lafc«sST*«l*©3 , & + Zfll (h5^1JW8-*fll 
) ffliSE§ibTV»5. 0 3 0. 0 3 2, 035. 036. 044. 0 4 5 1: 

?HTtiH*fis. 03 0. 03 2. 8 4 4 SlfB4 5C*UT, ^^R5li. 7 > 9 
-*jiH 1 Iafc«at5l«05*-Z« (F5??l*ftO***) © $1 it £ 5* L 20 

[0133] 

* V> T , *l©ij7h*7j|V{>7hrti'->l 1 l*»*ffi*<tJK5 0±K:#aEr*ttJB 
T . Xfil 0 l±fcIKH(»13 2*X;ty^S<Pti!3(JE«t4 (03 5) . £ © i £ 
, 7>y-*!/M 1 1 afcffiS-r*«ii*{t*5(>±©«*K:tt ( f fc fc> * , S tt # #1 
1 1 2 ±\Ztt) , 03 5 IC 7K T £ 5 tC , ttKMffJ13 2<D-ffi («T, r§n 9 ±tfSflj t 

)*»*»3±j9»*. 
[0134] 

£ © «k 5 £ . SliD'J7 F^7ll/>'XF/^->l 1 l(57>^-AyH 1 1 a C *B 
ST5«ISftl5 0±©i«l:(i, ff#««l 1 2»tfIK*UI 3 2 0«D±fJf K 30 

[0135] 

^ © & . sio'j7ht7«i/y^h/^->ii u^itsuiiat), mzumm 

5 2 0U1CIJ7 h*7ffll/?7 1 l±©»»t»lStS (03 6) . 0 3 

6 « 0 3 2 iHC«i*Sl/Tt>i. 
[0136] 

* tC, ^ 2 C K 7 -f X 7 f > t bT C-f t > 5 U > i^l: J; 0 . GMRlf 6©/\< 

»£ft*tr:3*tt»£S3KLT, T $ & fl S 2 3 . t>124, tf > K 1 2 5 . * ffi ft & 
1164. 7 'J -12 7, ± SB & B 1 2 8 . XffiS^l 5 0 K 8EM I 3 2 £ . gfl # 40 
tt fc(fc5S L T.'. K9 - -> 9t 5 . S^T, d ©|&£ L fcap^- tc, U 7 h t 7 S l: J; D , 
■>-^H^ty7'l («»l),6-3*»*t5 (B3 7) . 
[0137] 

:oiitoi>T, H3 8715H4 1*#IIHUT»IBfcttwr*. * -fT~0 3 2 SSB3 
6tr^-Ttt«i©a«±lC. ^20'j7f*7ffll/-7Xh/^->12lSflt5 (03 
8 ) . 

[0138] 

& (C . »20U7h*7fll/S>7hrt^->3 8t7Xf tLT, 820^7^1';? > 
?HTO^>5'J>^ ( fife © K 5 x y > <7" t- t> «k . ) Sff^cticto. 12 

3~25, 64, 27, 28, 50, 3 2 ^/^-r>y|5 (03 9) , Z. <H K 9 — — 50 
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>yiC«kO, GMRlf 6©A-f h:£|p]©-73©aggP ( # #£ J6 © H T it . - Y #] © 3g SB 
. T fc b 5 . ABS££#ffl©S>SgR) *< X 3 n * . ^©^^-->y©RIC, « 2 © U 
7h*7»PS?Xh/T^->l 2 l©7>^-^/-> h 1 2 1 afc«Sr«aiffiB!{kK5 0 
f © ± © M # (C te , B3 Stitiil:, 1 2 3 - 2 5, 64, 27, 28, 50, 32 
©-f*>5'J>^lCJ:*?l#3|f«r2 2*»»JSli$n*. ft * , 0 3 9 l: * T . «R4 
« . 7>y-*y h 1 2 1 atBStSiUCDi-S-YB (ABSigflffl) © $i « £ 
1/TH5. £ © j& « , 029, 037, 0 4 0 ~|4 3 l:^^Tt)HiT*5. 
[0139] 

& V» T , JB2©U7h*7«l'5?^h^^->12l3j«»*±C#«Er«*»T, S « 1 

o i ± \z -> - ;i/ h * * y 7 i (&mm) 6 3&xrty *mm\z£Q0Lm?z ( b 4 o ) . 10 
z.0) t% . 7>y-*-j hi 2 1 ai:fiat5iiifti5 of ciof «i;a ( r ft t> 

% . S#fii 2 2±i:li) . B4 Otitic:, > - )V H * * y 7H 6 3 © -8B ( 
T . rso±tfg|5j t » * . ) a» * o ± ** * . 

[0140] 

:©J:5C.»2<!)U7 h*7fl>J?7h/t^->i 2 1 © 7 > ? - fl y V 1 2 1 alCffl 
£-r«£16ftfl:K5 0±«O**ttt, W#»ftl 2 2Rtf->-JH«*ty7l6 3 © SI 

[0141] 

•*-©&. S20U7f*7ll/y^h/t^->12 1 C tl: J: D , > - )l H * 

t7^l6 3©I2(DiJ7h*7SI/y7h/^->l 2 UOfdSBlirs (04 1 20 
) . 041tt@37t|D«H^tTl^. 
[0142] 

03 7R.C/04 lfC5K-f#<S©g«l 0 1 CiifflSljif >J^t5I»;f 
I5fr7. i4 2l:sr<tpi:. 1tri6bfciBi©2felt©#lBfc 

* t* S H l 7t*tF5'fi?f >ytH*l:. 

«10 1©±®©£jg!P©75-fal::*fLT6 0' Ct±9 0*JSlTt«SUT. HJ-fiyf 
> ? £ *T 5 . u©h'7-fX»;? : >^l:|LTfc, »l®*JK©»*k:*V»TBI17l;:Hl, 

[0143] 30 
*fl!fi®»ISTa:, ltrMUftAlt^S0$6O - K190" WTICl&£Lftf:*>fc'-.k 
X>>^>^tcJ;t>T, 04 3tC^T«t5lC. S(F IE fit (Bftl*112, 12 2, IS 
ft!l$J13 2©§ilO±tfg|S, Rtf , ->-*F*iry7*ll6 3©*D±tf») , M tflC . ftf E 

»dE«Ta^-€-©ffio**c?¥«Ei/Ti»fcaEiS*ftR5o*«, i&ssns, :cts, tfr 

®l**Xttfi«©ajRtt*«i(5**. ft*-. 04 3 «XY^B<!: i fffft^®tC^ofc»fiB& 
iLTUSOT, 0 4 3 IC « , MR5, R 6 ± ® » Jjt * (flttft 1 1 2 K^IEMtl 

04 4Si:imv^. 

[0144] 40 

•?-©&> 0 4 3i:sttiioifii 0 1 ±i:,- u - KI 6 5A<i«$n« (044) . * 
V 1 T > ± $ -> - ;u H * -V v 7 » 6 2 *» X 71 y * ft « «fc 0 W &L S ft . IC, ;* >> * ft « fc 
iD±»ia->-*Kl 3 l*»)St5 (04 5). 
[0145] 

« ft C . ^f^IS 8, 3-f JH3 7. f£ iSt JB 3 9 , ±9111413 6S^ffiIl4 0 5; 
» « b . MlC*«5a~5d<P£»]«-r*. utlCiO. 9IAI|*^7t5. 
[0146] 

# IC. 9I/M|*iS7Lf:7IAl:JtU, ltfja5bfc«10j|«0»*t|?HllK:, & *D 
[0147] 50 
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5 25#ILTRIti. B 4 6 7i S 0 4 9 li , £©g§2©Jttfc0!lfc.fc*8lii#ffi© — 65 
O*IgSiaWl:it0T»S. 04 6 K. 0 4 7 tt , ft ft 0 4 2 R 0 4 3 IC & 
*T**l***»rlBHT**. 04 8 (a) R 0 4 9 (a) 14 ft K ¥ & H . 048 (b 
) \t 0 4 8 (a) *0H-J*fc»-3&*l&KiiiBI. 049 (b) » 0 4 9 ( a )' * © H 

euws. is 0 71IB 5 2a, to«2©it««ucj:*Bja*ffit*o«iasftfca 

H©GMR*^6©tt£S*amcjKTit:fcWlflBIT**. 05 0 14 0 2 9 \z ft j£ 
LTH5. 15 Hi, B5 OifOM-M' SSUIISHT* 0 ,■ B 3 OtSKH^S. 
05 2 li« @5 0 tpON-N'^StteBtfeS. B4 6B5B5 02 975 10 

r * . 

[0148] 

iS#i££;fc©J:'5fcg?gl,fc ! b©T*<5. T £ ft % , ^©^2 0Jt«#J{C<t-5iSji^ffi^ 
ttfcbfcJB2©IIJi0#IRfc:J:*«ift#fti*fc*JJH4. «El»f >yi|T, 04 2 
lC^Ti5iCAi*^«0*6O - & ± 9 0 ' ^TiCfS!£Ufca#©-r^>t*-AXy5 1 > 
y |; ft ^. T . 04 6trST«t^lcAitftS0S:O' (;:l9:5£bfcffi#©1';t>k*-AX>>?- 

[0149] 20 

tamBi&m (s#in n, 122, «KftifPii3'2©*o±tf». & . •> - * h * 

t?^|6 3 © * 0 ± » > # # J« 3 ft T V» fc V» * * © * ffi Bft ft JR 5 0*!^J:5«iS 
nsiSJT. A»««fi$0' (C^^tfcKlE-1'^>t*-AX^5 L >^$fT^<!:, 04 
7 CStck^t:- «&f5®«©-aU4|&S£ft* ! fe©©. ttE»j«*lJ©fl&©*»a<»*i: 
ttE»UittT©aEffiKftlll5 0 S * . C ft 14 . Xy^>y&?#tte#Jfc*fc 
± 6 HP < H <h 4: 0 , ltrE»Jfc*!^l**XttffiW©S&tt#ffi^fc*'C**£**-&* 1 
4 . * , -<^->t*-A©A»^lS0* t BSO° T * S » £ C tt . Al 2 O a . S iOj 
Oftgiffll7? : >i'l' - M4&J8©X<;/3 i >? , l'- McftLTfiU*©-?. CfttCck-^T 
%>t&IE#J«tt©lifc*XJiffi«©aKtt#ft<&*fc*^**£**&ft4. 
[0150] 30 
l/tit^T, B4 7 CStttioifil 0 i±l:, U - F16 B t»iSt6i, 04 8 1; 
i 1" 4: 5 IC £ , H II ± SB v - K * <y 7*1 6 2 R ± M ^ -> - ;U F 1 3 1 * # « T 
5t, 04 9iC^T«k^tC^4. £©££>, iCDJS2Ott*«tJ:*«jft**lC±0«jft 
Snfc8gA7 Hf li. 05 OJil0 5 2l:St,tpi:, KriliL.fc^«R4~R6lC. g 
Mftl5 0, S#f!|l 1 2, 12 2Rtfv-JUh*=? J t'>.y7"l(iieil:ll) 6 3 fc £ ** » 

otuu, niisti^t, a « a r » * ■ t: * ft * «.* o a » « us a ft . * m m tc 

fiff&SftSI/THi**!) 1 *?!!/*^. * © S . GMRff 6*^**ffltU^* ! # 
&ftfcV>iV»3|HIHa«£1"*. ffl«R4~R6©tit4. «Ti£LfcJ&l©U7h:*7fl!l'S? 
XM#->1 1. 1 , 1 2 l©7>^-*-;hl 1 la, 1 2 1 a Otft l: J; 0 il $5. 
LftifiriT* »J 7 F;J-7l*©/tU ©*£•«* ttifcfcKtt. fll*R4-<*R6©«ftJJr£ 40 
^j-j* 3&+nm) KTi:t 4 H h UBIT* 4 . Z<Dtz#>. ffiCftffftft&H* 

^< GMR|?6©tft^'J^<t^ ( 0!l 3. 14 . MRA-f hMRhSl 0 0 nm^TtL 

[0151] 

£ . COJB2OJt««llCJ:4«jft*iStJ:0*a*ftfc«ft^fHTf4. 15 licit 
4: 5 IC. MR5, R6C «KM*PJi3 2**J|SD±tfT^*. b it & ^ T . It i£ L JR 
1 OJtim©»*iW*l:. IKftmi3 2*8B/W77lJKD-I*>7'J-i2 7 t 
A "f (C W « © & IK faj 13P ! 3 2 ©S0±tfa!ffi5:IoTA'f/tXStlTbtp. ■?-©«&* 
, iK«HI3 2l:J:57'J-12 7l:SBt5i/H7^»*l!'iS5TLSH, 7 'J - 50 



( 26 ) 



JP 2004-253437 A 2004.9.9 



■ 2 7 08K«j(t + »l:ff 5 Ct#T*ftV». tU»Ufe«k-5l'««R5, R 6 © 53f 
/h S < T 4 i . W«0«KM»13 20*O±tj'»m©Eli#*b<**D, 7 'J - 1 2 
[0152] 

C ft » U , *fiBUfc**!fi©»ttlcJ:*»ift:&STtt, fr Sfc L fc J: 5 , |tEi?f> 
^IBKUHT. EI4 2lC^-r«k^lcAlt^ae&6 0 o H190' ftTCRSlfc-f* 
>f-Ai7f>^fT7. £ ft tc «fc D . |4 3i:itJ:5i:, It E » A ft ( H # » « l 
12, 122. BEK1MffJ|3 2<Z>$r>±ifffi. R . -> - Jl/ F * * >;/ 7 « 6 3 © S 9 _k 

ft -5 . Lfc^oT, **M©»*K:J:*«ift:frifeT«iSLfcB2 875£H3 0fcjK-rB» 
'SyFTtt, ««iS«»*Jitil[ft*««oatt*t«IS*ft-f , H^MIC ftftMS: L 
T^5l«A?fiE^TLS 5 ut*tftl>. £ 0 fc ft , BlifS{tS05'<< GMR^f 6 
©^fe£/jN£<LTfc, tii 1l <D tf. E £ ±? Z Z. t ti< T* Z Z . £ , B K tl ff H 3 2 

0 ft 0 ± If 88 1$ * S ft 5 2, t 6 , H E ffel ffll « 3 2-*5©/W77iff)HJ:?)#<7'J. 
-I2 7tA5, :ot». SEAS ft«iftliB5'<<TMRj|l?2(!)tS**4< IT 
t> , 8E/H7X§taiC7iJ-I2 7 2> Z. t&T £ , lEfflflI3 2l;,t57y 

-12 7 fc»r**/W7*»**ffl±Stf*J:£:a»T*«. 
[0153] 

«tfa>LfeS2cD]tR^lC*5^T i b. H4 6ic^-r«ke>jcxi#A«e$o° tcia 20 
Slt^ t>f-Alyf>^S + »l:S<}f^«, HiIfB»fiSttRtf*-©T©«ffiS!fl:fl» 
5 0£|&4f-5;:£tepJtgT&S. L #> L . t B . «rflE&£ft0Nt£Xt;j:fttt0 

« JR tt *« tt < , Sfc¥«ft8S*fctt*.ftV»fc». li4II 2 8 0i?f>?lUt< 
SAT I $ 5 . Z.<Dft#>, x-j/^^a-ffiatffiHfcfcofcO, SBMaia#)£lI^©l'*> 
If - A-fc J: 5 ^ * - 5> © * « # * * < ft o T M R J£ # T # * £ V» 9 W « ( T ft fc ■& . IS ^ 
JSttSU*lO**©«IE*B« , r*tV»5BUi) 4«4UfcDt5. £ ft fc *f U . M ifi L fc 
**it0»18fcJ:*ttiet:frttTtt, ttlH»l«*0»*XttiK«loaiRttt*»*rt3j«T 
# 5 © T . *©J:3fc*«*tt£UttH. 
[0154] 

ft * , tta$UfclM©*lE©»M0*#flira*0f&#«, *5lifi©#ISlc , b*fl!T** 30 
:ttt, tiiTtiftVi. 

[0155] 

tSS 4 ©SffiOfl] 

[0156] 

05 3 tt , *%wom 4 o$zm <dm m\z£zm%7 4 7, ? mm <d%® <d mm * 

SBT$5, 
[0157] 

I4©^l<0f ilCi^IMf^^ SIB, ttl 7 OOEDfciglEliriEfclRttSftfca 
^x^n 7 1 t . & M 7. ? 1 7 lC»lT»«OEftRtfflt6fT5iaAy K 

1 7 2 £ . M^yFl7 2£ffi^x^7£17 1©h7y7±JC&«&ftT4 7cft©7 40 
•; , k>7 l J + t U y/Sfi 1 7 3 i, 6IATHS.. 

[0158]-.. - 
7t>7iJ*tUr78ll 7 3 « . Ml 7 4 £ 4> \Z L T 11 ft 1>J & ft * * 'J y v 1 7 5 

t, :®*t u«y-7i 7 5i@ mk ftt%iAa#<73-i';K-^ ( v c m ) s, ft * 

7 2 ? zl X- $> 1 7 6 i*6£tLT««SflTl»4. 
[0159] 

*t'Jr/l 7 5 £ tt , Ml 7 4©#|6]lC7:$'-;/:7£ft7cfg&©iBft7-Al 7 7 © S $ 
^^OttttSftTfcO, *B«j7-A 1 7 70$teJB»K:tt, l«A>Fl 7 2*«|Lft 
'v y F It 7s ^ > -> a > 7 -y -fe y 7* U 1 7 8#B*$ftTlr>«. £'\yF+f-7'<>->3>7 
t>7'J 1 7 8H, t(Dft*«t*ti8jl[^?Fl 7'2#. §i«f ^7? 1 7 1 50 
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[0160] 

^4©HJE©^ffiTtt, JK^^-yHl7 2itT« afli£Lfclf§1715SS3©^S6©JgJ§{;: 

*» -o X . 4 © « JE CD g C =k n « . *E«t«*fl:4B*;:i:a , T?** & 
5. tl -5 . 
[0161] 

i * m n ] 

[ $ % 01 lRtftt*«10l7>^^] 

[0162] 10 

l <DV>7 )V t\,T . ttrfE^i oj|l(S©»«fcJ:*«*^y FBI*ftl:±5Hi 

It, tffE«io*Mo»*fcHa^TttMUfc«ria«loJt*S!«fc«t5a*^yF«Jft 
# » J: D B 2 3 R El 2 4lC*f«ft^y FillKDl*^? F S fl* fi t fc . 
[0163] 

cnsotJ'^Aroftlcittli. H-tbt. *©£*&fcl©lllJ£tt. TE©* l C 
gtiD iifc. ^n^ro-y-^y^oisjt^ffitt. mi 7 & # B 2 o ic tn-fnst-ft 

[0164] 20 
[XI] 



( 28 ) 



JP 2004-253437 A 2004.9.9 





(2jf£L±CDi§£. ^ilJlcfEEL 
frl^Tiiy (Sttf!) <&«)' 


±$mti3 1 


N i Fe (2 jl/ m) 


±^MM2 9 


Ta(5nm) 


0 


A 1 2O3 (60nm) 


mm&m 3 2 


TiWOOnm) /CoPt (30nm) /Ta (20nm) 




Al203(5nm) 


±®&mm 2 8 


Ta(25nm) 


7U-I27 


CoFe(1nm)/NiFe(3nm) 


h>^^A'J7i2 6 


A 1 203(0. 6nm) 


t°> KJ12 5 


CoFe (2nm) /Ru (0. 8nm) /CoFe (3nm) 


fc° >jf 2 4 


PtMn(15nm) 


TSP^II 2 3 


NiFe(2nm) 


TSPtli 2 2 


Ta (5nm) 


i TSflm*»i2 1 


NiFe(2//m) 



[0165] 

H JS 0IJ 1 © -tf- > 7 Tte , ®m*>H-J>Xy3->>fe>0iW\t, f I^^SA r^7, 

2 5 0 V, tf-A*S**0. 1mA/ cm 2 . Ar#*ff£2X10-' , To 
r r, iSISS 5 Ot, lyf >^IMS2 U>b , -i»AMftl (ItiiQSI 40 

K ** T * A * ) ilft. :(Di?f>y*frli, iS^I12 8$iilEt5T 

o 

[0166] 

— * . Jtlftfll Jl'Ttt. tfte-f-*>lf-i»Xy3 1 >if©*frtt. & ffl # X £ A r 

# 7. . iDitttEE£2 5 0V, fcf - A it Sit £ O . 1 m A / c m 2 . A r X E 2X10" 
4 T o r r . |ffiiIJ5 0t, I?f >^^B*5. 4 # . -f^>t*-AAltAS ( S 

&<Dmm\z-&t e £ 0° tit. :«)i>f>y*fnt. ±as^Jii2 8$«fi£ 

taTatJitSIyf 3 nm/m i n : t S, H K lc J: 0 « R 

L £ . 50 



( 29 ) 



JP 2004-253437 A 2004. 9.9 



[0167] 

mmm i © it > y )v t tt&m i © v > 7' & t t? « . me-f tvti-Aiff 

>y©ftfrC-3V»T, -ft>f-AASt^K9S^l7?>^«?S©*^^^- fill © & fr 
UH-ilfc. MfOl«;f>fllBli- Tal:»t5Mf <5iy?>^l ( x y :f > ^ 
^ - Ml S < it" » « ) # H U < 7 nmt&Si^CSStfe. 
[0168] 

♦1 T W £ 0 . 1 3 MmH, TMRlf 2(DMRAOMRhH. 1 (imiL, ill 
3 nmODL CHil, SiSS^Ay Ftlfc, 
[0169] 1° 

, 77O^AOSl0nni, 7«SI5 3 nmH, /W7X1EIH 5 0 m 

V t - JE t b fc . 
[0170] 

C©IiC5S*> Hlfi« 1 © > ?;K0-*£tt. filnlinSOQ, tij 7} 5 . 2 5mV 
tftt). Jt««10*>^^0*^tt» J&gUitH 7 0 0 Q . ffl * tt 1 . 9 OmViftofc 

. nct^t, $ini©f tt««io*>^*ttt'<Tfiff«i:i*ewi/fc 

o 

[0171] 

untt. it«{{aj 1 C9iJ->^;i/fli, H2 3»tfB24tSti5t. fl i£ R 1 ~ R 3 !C , 20 
It IE » & (B#ift72, 8.2, J6*13 4StflK«»i3 2O*0±tf*. R # . 
fft*J13 0©*D±tf») . ttfl:, tIStft^5 o*^Sts^ti:iO, 1ft Ik tt 

V > 7° )l T \t , BI4fttfH5k:wT.fc5fc. «*R l^R3C(HE»)S*Rtf*Itfl:* 
[0172] 

[ -a- > y ;u i ~ 5 ] 

[0173] 

M b s£ 00 l ;i/RtfJtlftfll i o*>^*iH-o#lof)J-(*oiB&ft 30 

■ ®*jstt*i©*?>. ) s # ■& . , ai 7SSB2 Dt*n?nst'f 
i7f>ifi:tisr5'f*>t'-Ai^>^©^tt«f- » s& u t * jk « 1 © -y- > 7 

Jl/R^J±*Sf^Jl©-tJ->y^ ( !:i^-©^ftR^^#T"l(IIS'r^>k'-AX-y5 1 >^*T©I 
ig£fr^fc£XA£.^>7;>l~5<bbT#iSLfc. 
[0174] 

it>y;>l~5T«, tt(fE'f^>t:-AX<>5 L >^©*#tCOViT, -f t>b'-AAWft 
& 6 R x v J- > 9 m ffl © *■ £ « 2 ic^TfiO ic g A . ffl©*#ttttMlfi« l © it > 7 
* R 8l E Jt tfc 08 1 © it > ■? )V © « £ t n - t b . g 2 IC , &-f * > tf - AXS^I 
0 ft © T a (±8P&Jglf2 8©*ti&) tMtSXyfV^U-h ( & ft tt ) E: A 1 2 O 
s l:Mt5X7f >^^-h ( * H * ) «f « 2 & S «fc -5 , * > -f 40 

Jl/l~5©x-y5 L >i7*P#W(±, TaCtffaxy^^y* (I7f >^V-M:i^<tt 
Jfffi ) i!«Bi;< 5 nmfcftiiiCBSbfc. 

[0175] 

[ft 2 ] 
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\ 


AM 

e 

[deg] 


TaCDx y 
- h 

[nm/mi n] 


AhOaCDX 

b- h 

[nm/min] 


x 

m 

[m:s] 


TaCDX y 
[nm] 




0 


1.20 


0.56 


4:10 


5.0 




45 


1.32 


1.33 


3:48 


5.0 




60 


1.01 


1.38 


4:56 


5.0 


■y-y-JHA 


75 


0.39 


0. 84 


12:52 


5.0 




85 


0.16 


0.37 


32:15 


5.0 



[0176] 

f LT, £ > 7 ^ 1 ~ 5 »C O V> T , m£-f5j->lf-AXyf 1 >y©ltf*K:*V»T. AF 

m (m^fsjjmm®) sfl^xyD7r^^#KtT, Ei5 4ic^-rso±tfa5os; 20 

Sh IStfftSh 2i»gl/ft. I5 4IJ. •*>7;Ul~5©iad£ilHff£mi£e t nc:^-fBfr 
I1TSD, 01 7 J^il 8, fUt;, B2 OStfB2 1 fc»*l/T^i. /£ L , 0 

Ti5D, lltftlB OitfRftf *8 2»8B»LTV>!!H>. Si $ h 1H . ft 0 ± 
j&»6 + Y#|«ofc + £lcliftfctt«©*H©jfiGS CCJUStt. #J H . «rE-f:*->bf-AX 

y5=->^©»»TSEfl:-r*. ) * mm t l & m o ± © is $ (12 3-2 8©-vi© 
s © its s t & 5 . 

[0177] 30 

tfffc£h2©H£tt&£. * 3 fc w "T . * fc . £©»l£iiSft©5S^:*>fc:-£A»£l£ 
0 £^*>fc*-AX<;/^>y&©ftr)±tfa5©i9£h 1 05 5IC^T. 

[0178] 

[S3] 
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*y±if 

h 1 [nm] 


*y±if 

h 1 [nm] 
(Xy* 


f£^h 2 

[nm] 

(xyf- 


ISMh 2 
[nm] 
(xy J 3 L 




8.4 


8.6 


9.8 


13. 1 




8.2 


7. 1 


10. 1 


10.4 




7. 8 


4. 5 


10. 7 


8. 6 




8. 1 


1.9 


10.3 


4.6 




8.2 


0.8 


9.9 


3.5 



[0179] 

#^>yjH~5B, «T HS U fc J; 3 fc . |ilEl-^>t*-i.X<y^>^!Cj;l3> T a *» 6 ft 20 
8J:lftII286lHJ:5niiiIyf>ysnTH«. ^ L T . . S 2 > S3S^B5 5 
*6to«»*J:5fc, ^*>t*-AA»3£0£6O' H190' HTCtSt. SI 9 ± 
|(D*nitt5nmttTt2l5. L ft *« o T , ^>f-AA»M9 H 0" ± 9 
0 - KTCtSt, «■ * ± tt . *D±lf*C*^TTaiS)l>^4t:«fflb. *fe«tl©ft0 

[0180] 

£ ft . *2Jtllt*3*6to*»*J:5C. ^t>t-AA»ASe*«6 0" ^±9 0' HT 

>^mf©*0±tf^C51«$hlCD6 0%filT. ^>k'-AA»^fiHW 5" ^ ± 9 0 
• HTttt3 0%HT- U>f-AAHftt»#85' ^±90° HTTttlOUiT 30 
t ft t> T ^ * . L ft # o T , Ta^e.ft^>±S15^P12 8©^i;x-y5 1 >y»i'^UT, 

[0181] 

RIOiiT, -f*>K-AX»ft*9* 6 0" & _L 9 0 ° ttTtBSt*: 

< , 75° ^±90° ttTCSStiHt^iOffSK. 80° ^±90° ttTfcRS 
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